Abstract. The object of this paper is to introduce a new concept of lacunary strong convergence with respect to an Orlicz function and examine some properties of the resulting sequence spaces. We establish some elementary connections between lacunary strong convergence and lacunary strong convergence with respect to an Orlicz function which satisfies ¿^-condition. It is also shown that if a sequence is lacunary strongly convergent with respect to an Orlicz function then it is lacunary statistically convergent. In addition, lacunary strong convergence with respect to an Orlicz function is compared to other summability methods.
Introduction
By a lacunary sequence 9 = r = 0,1,2,..., where ko = 0, we shall mean an increasing sequence of non-negative integers with k r -k r -\ -> oo. The intervals determined by 9 will be denoted by I r = (k r -i,k r ], and we let h r = k r -k r -1-The ratio k r /k r -1 will be denoted by q r . The space of lacunary strongly convergent sequences Ng was defined by Freedman et al. [5] as follows N® denotes the subset of those sequences in Ng for which t = 0. (N®, || • ||e) is also a BK-space. There is a strong connection [5] between Ng and the Ng = { x = (Xk) : lim h r 1 7 \x\t -¿1 = 0 for some I
The space Ng is a BK-space with the norm space uj of strongly Cesaro summable sequences, which is defined by n u -\ x = (Xk) : lim n~l > \xk -¿1 = 0 for some i\. L n-too J fc=1 In the special case where 6 = (2 r ), we have Ng = u.
Recall [9] - [12] that an Orlicz function M is a continuous, convex, nondecreasing function defined for x > 0 such that M(0) = 0 and M(x) > 0 for x > 0. Lindenstrauss and Tzafriri [12] used the idea of Orlicz function to construct the sequence space oo I I
t-M = {x = (zfc) : T M(--)
< oo for some p > 0}.
ti P
The space ¿m with the norm ||®||=inf{p>0:^M(^i)<l} becomes a Banach space which is called an Orlicz sequence space. Lindenstrauss and Tzafriri proved that every Orlicz sequence space ¿m contains a subspace isomorphic to i p for some p > 1, thereby answering a general conjecture that every infinite dimensional Banach space contains a closed subspace isomorphic to Co or some £ p , positively for a class of spaces (see [11] and [18] for discussion of this and related conjectures). For M(x) -x p ; 1 < p < oo, the spaces ¿m coincide with the classical sequence spaces i v .
Recently, Parashar and Choudhary [20] have introduced and examined some properties of four sequence spaces defined by using an Orlicz function M, which generalized the well-known Orlicz sequence space ¿m and strongly summable sequence spaces [C, 1 ,p] , [C, l,p] o and [C, l,p]oo-It may be noted here that the spaces of strongly summable sequences were discussed by Maddox [14] . Nuray and Gulcii [19] , Demirci [3] and others have also used an Orlicz function to construct some sequence spaces.
In the present paper we introduce a new concept of lacunary strong convergence with respect to an Orlicz function and examine some properties of the resulting spaces. We establish some elementary connections between lacunary strong convergence and lacunary strong convergence with respect to an Orlicz function which satisfies /^-condition. It is shown that if a sequence is lacunary strongly convergent with respect to an Orlicz function then it is lacunary statistically convergent. Also, lacunary strong convergence with respect to an Orlicz function is compared to other summability methods.
We now introduce the generalizations of the spaces of lacunary strongly convergent sequences. 
Linear topological structure of [Ng,M,p] spaces and inclusion theorems
In this section we examine some topological properties of [Ng, M, p] spaces and investigate some inclusion relations between these spaces. 
THEOREM 2.2. For any Orlicz function M and a bounded sequence p = (p k ) of strictly positive real numbers, [N$,M,p]o is a topological linear space, totally paranormed by
where H = max(l,sup fc pfc).
Proof. Clearly g(x) = g(-x).
By using Theorem 2.1 for a a = ¡3 = 1, we get g{x + y) < g(x) + g(y). Since M(0) = 0, we get inf{p Pr/H } = 0 for x = 0.
Conversely, suppose g(x) = 0, then
This implies that for a given e > 0, there exists some pe(0 < pe < e) such that v'E fce/r . V pe 
It is easy to see that always K > 2. The /^-condition is equivalent to the satisfaction of inequality M(tu) < K(£)M(u)
for all values of u and for i> 1. (2) for some constant K > 0.
LEMMA 2.4. Let M be a an Orlicz function which satisfies A^-condition and let 0 < S < 1. Then for each x > 8 we have M(x) < Kx5~1M
Proof. Since M is non-decreasing and convex, and x < <5 -1 x < 1+8~1x for x > 8, it follows that M(x) < Mil+S^x)
= M(\-2-\-\-28~lx) < \M(2) + |M(28~1x).
Since M satisfies .¿^-condition, there is a constant K > 2 such that M(28~1x) < \K8~1xM{2), therefore M(x) < \K8~ixM(2) + \K8~1xM{2) = K8~1xM{2) and hence the lemma.
THEOREM 2.5. For any Orlicz function M which satisfies A2-condition, we have Ng C [N g ,M].
Proof. Let x E Ng so that Ar = h^1 ^^ \ x k ~ 0 as r ~* o°) f°r some I.
keir Let e > 0 and choose 5 with 0 < <5 < 1 such that M(t) < e for 0 < t < S.
We can write 
Proof. Let x E [N0,M,q].
We write wk = pk/qk = Afc, so that 0 < A < Afc < 1, with A constant. Now define uk = wk{wk > 1), uk = 0{wk < 1), vk = 0(wk > 1), vk = wk(wk < 1), so that Wk = Uk + vk, w£ k = ul k + vl k . It follows that < uk < wk and v£ k < Therefore K 
Comparison with other summability methods
In this section lacunary strong convergence with respect to an Orlicz function is compared to lacunary statistical convergence and other summability methods.
We first study the inclusions [u>,M,p 
Since h r = k r -k r -1, we have
The terms The famous space c of all almost convergent sequences was defined by Lorentz [13] . The space of strongly almost convergent sequence [c] was introduced by Maddox [16] and also independently by Freedman et. al. [5] as follows: We now introduce a natural relationship between lacunary strong convergence with respect to an Orlicz function and lacunary statistical convergence. The notion of statistical convergence was given in earlier works [1] , [4] , [7] , [21] . Recently, Fridy and Orhan [8] introduced the concept of lacunary statistical convergence as follows. DEFINITION 3.5 [8] . Let 
